Context: Optimizing cognitive performance, particularly during times of high stress, is a prerequisite to mission-readiness among military personnel. It has been of interest to determine whether such performance could be enhanced through diet. Objective: This systematic review assesses the quality of the evidence for whole dietary patterns across various outcomes related to cognitive function in healthy adult populations to develop research recommendations for the military. Data Sources: PubMed, CINAHL, Embase, PsycInfo, and the Cochrane Library were searched. Study Selection: Peer-reviewed randomized controlled trials published in the English language were eligible. Data Extraction: Fifteen included trials were assessed for methodological quality, and descriptive data were extracted. Data Synthesis: Of the 6 acceptable-quality studies, 1 demonstrated statistically nonsignificant results, whereas the other 5 showed conflicting results across the cognitive outcomes assessed. Conclusions: Due to the heterogeneity across the included studies, no recommendations could be reached concerning whether certain whole dietary patterns have an effect on cognitive outcomes in healthy populations. Specific recommendations for future research are offered.
INTRODUCTION
Effective task performance during modern military operations requires continued attention, effective decision making, rapid adaptation under complex and chaotic conditions, and resilience to common and extraordinary stressors during sustained operations. Sleep deprivation, 1 environmental extremes (ie, extreme heat or cold), 2, 3 dehydration, 4, 5 and intense physical exertion, 6 including stressful combat-like military training, 7 have all been shown to degrade cognitive performance. Further, traumatic brain injury, [8] [9] [10] coupled with psychological stress, anxiety, and depression, [11] [12] [13] is linked to cognitive impairments. Military-readiness involves providing strategies to prevent or minimize the damaging effects of stressors. There has been recent interest in whether and to what extent the strategic use of dietary supplements and/or dietary patterns can mitigate against the degrading effects of combat stressors. Therefore, active interventions directed at improving or sustaining cognitive performance are of great interest to the military and other populations for whom cognitive function under extremely stressful conditions is critical.
The effect of diet on cognition has been experimentally studied 14 in military populations, with research showing adverse cognitive effects related to an inadequate diet, 15 as well as positive effects of dietary interventions. 16 Although the nutritional content of rations provided during military operations are tightly controlled, when ashore or in garrison, most service members eat the foods they like. One pilot program in military dining facilities found that a labeling system indicating healthier food choices significantly altered dietary choices, 17 but the results also noted the need for further research on how to implement such programs and how they may affect mission-relevant outcomes.
Much of the existing literature on whole dietary patterns pertains to their effect on the cognitive decline associated with aging, particularly with neurodegenerative conditions such as Alzheimer's disease. 18 Epidemiological studies have reported neuroprotective effects of diets rich in carotenoids 19 and polyphenols. 20 Both post hoc epidemiological methods 21, 22 and, more recently, prospective clinical trials 23, 24 have shown favorable effects of the Mediterranean diet on age-related cognitive decline. Overall, healthy dietary patterns 25 in midlife have been associated with better cognitive performance in future years. In addition, emerging evidence suggests that obesity, which is a national health issue, may be associated with cognitive detriments. [26] [27] [28] [29] [30] The relationship between nutrition and cognitive function in nonelderly adult populations and the interactions between nutrition and military-relevant stressors and wounds of war have not been well documented. Additionally, whole dietary programs warrant appraisal, and dietary implementation strategies in militaryrelevant feeding contexts require study. This systematic review provides an assessment and interpretation of the research literature on whether various whole dietary patterns serve to help optimize cognitive function in the healthy adult population and assesses their suitability for enhancing military readiness in the warfighter. Whereas other literature often isolates a particular dietary pattern or ingredient of interest, this article reviews various interventions and offers recommendations based on existing gaps in the literature.
METHODS
The aims of this review were to (1) assess the state of evidence for quantity, quality, and efficacy of whole dietary patterns across the various outcomes related to cognitive function in the healthy adult population; (2) describe the characteristics and safety of the interventions as reported in each included study; (3) perform an analysis of what the present authors believe are the essential reporting criteria for studies involving nutritional element interventions; (4) provide an overall synthesis and interpretation of the evidence to draw initial conclusions based on the current literature base for the military population; and (5) identify research gaps to guide a future research agenda. The Preferred Reporting Items for Systematic Reviews and MetaAnalyses standard reporting guidelines were followed for this systematic review. A steering committee (SC) and subject matter experts (SMEs) convened to develop the protocol, define the research question, and synthesize the overall evidence gathered through the systematic review. 31 The criteria used to define the research question are presented in Table 1 . The population, intervention, comparison, outcomes, and study design strategy was used.
Literature search strategy
The following databases were searched from inception through January 2014: PubMed, CINAHL, Embase, PsycInfo, and Cochrane (Clinical Trials). Searches were limited to peer-reviewed randomized controlled trials (RCTs) presented in the English language. The complete details are reported in an accompanying article within this supplement. 31 Using the predefined study eligibility criteria described in another article within this supplement, 31 4 investigators (S.A., J.B., H.C., and M.O.) independently screened titles and abstracts of the citations yielded from the literature search. This was done in duplicate, first for the purpose of scoping the literature in accordance with the larger research effort to identify the relevant dietary interventions to investigate, 32 and second for the specific identification of RCTs with a focus on whole diets (Table 1) .
Quality assessment and data extraction
The Mobius Analytics Systematic Review System (Mobius Analytics Inc, Ottawa, ON, Canada) was used for all data entry and execution of the systematic review. Six investigators reviewed in duplicate all articles meeting eligibility criteria. All conflicts were tracked and resolved through consensus meetings or by consulting SMEs. All articles meeting the review's predefined inclusion criteria (Table 1) were assessed for methodological bias by using the Scottish Intercollegiate Guidelines Network (SIGN) 50 Checklist. 33 Authors also conducted an analysis to examine whether the included studies reported on the following 4 criteria specific to the intervention: (1) preparation of food(s), diets, or supplements used in the intervention; (2) baseline/background diet; (3) control of dietary intake during the intervention; and (4) content analysis of the nutritional element(s) used as the intervention. Referred to as the Standardized Reporting Interventions in Clinical Trials of Nutritional Elements (STRICT-NE) analysis, these criteria are believed to be essential to report within studies involving nutrition interventions to ensure transparency and reproducibility for future studies. 34, 35 In addition, the reported study characteristics and safety data were extracted from each of the included studies.
Data synthesis
A formal meta-analysis was not feasible due to the heterogeneity across studies and among the various intervention types and cognition outcomes reported in the included studies. Instead, the SMEs and SC convened over 2 days to review the systematic review evidence and develop conclusions and research recommendations based on the gaps that emerged, using a modified Grading of Recommendations, Assessment, Development, and Evaluation approach. 36 The full methodology is detailed in another article within this supplement. 31 
RESULTS

Selection of articles and study characteristics
Of the 7051 citations yielded through the broad search strategy for nutritional interventions, 15 RCTs that examined the effect of whole dietary patterns on cognitive function in healthy adults were included in this review. Sixty-one other studies, as well as 1 of the studies in the present review, 37 met the eligibility criteria for the broader research question aimed at identifying other dietary interventions relevant for military readiness 31 and are detailed in 3 additional systematic reviews [38] [39] [40] within this supplement 32 ( Figure S1 in the Supporting Information online). The 15 studies included in the present review were published between 1995 and 2013 and involved a combined total of 580 healthy adult subjects (42.8% male; 35.3% female; 21.9% not described), with reported mean ages in the range 20.8-62.9 years. Studies were categorized into the following whole dietary patterns: food deprivation (n ¼ 6), [41] [42] [43] [44] [45] [46] macronutrient manipulation (n ¼ 3), [47] [48] [49] high-glycemic index (GI) versus low-GI (n ¼ 2), 50, 51 and other whole dietary patterns (n ¼ 4). 37, [52] [53] [54] All studies involved an intervention consisting of a complete meal, a set of complete meals, or a dose of glucose meant to replicate a complete meal. These diets were compared with standard meals, the subjects' usual diets, or a food deprivation condition. Eight studies exposed subjects to a military-like moderator: food deprivation (n ¼ 4); [42] [43] [44] 46 food deprivation compared with sleep deprivation during survival training (n ¼ 1); 45 food deprivation combined with running on a treadmill (n ¼ 1); 41 a 33-hour offshore sailing race involving heavy physical workloads, reduced sleep durations, and thermic stressors (n ¼ 1); 49 and an environmental exposure to tropical climates and physical exertion during a 12-day Royal Australian Air Force exercise (n ¼ 1). 52 Cognitive function outcomes captured in this review were subcategorized into memory, verbal fluency, attention and vigilance, simple and complex reaction time, psychomotor performance, problem solving and reasoning, and global outcomes ( Table 2) .
Quality assessment
According to the SIGN 50 criteria used to assess methodological bias, 6 studies were rated as acceptablequality [þ,] and 9 were rated as low-quality [0]; no studies were assessed as high-quality [þþ]. The majority of studies covered outcome reliability and validity well, provided an appropriate and clearly focused question, and addressed dropout rates and treatment group differences adequately. Randomization, concealment method, blinding, baseline similarities between treatment arms, and intention-to-treat analyses were frequently covered poorly. None of the studies were conducted at multiple sites, and assessment of multisite comparability was, therefore, not applicable (Table S1 in the Supporting Information online). 
Standardized reporting interventions in clinical trials of nutritional elements analysis
The STRICT-NE analysis was conducted to determine whether authors described essential reporting criteria for nutritional intervention studies. An analysis based on the 4 STRICT-NE criteria is provided below, as well as in Table S2 in the Supporting Information online. For 8 of the 15 included studies, details on the preparation of the food consumed in the study were reported. 37, 43, [47] [48] [49] [50] [51] 54 Foods were prepared by the research team (n ¼ 6) 37, [47] [48] [49] [50] [51] or by subjects themselves (n ¼ 1), 54 or provided in the form of a commercially prepared breakfast bar (n ¼ 1). 43 The authors described the diet of the subjects prior to enrollment for only 3 of the 15 included studies. 42, 46, 47 This included reporting baseline eating and drinking habits, 42 implementing exclusion criteria of subjects with "extreme food habits" and ensuring consumption of normal amounts of protein, 47 and classifying subjects into 3 different groups based on their tendency to restrict food intake due to concerns about body weight and shape. 46 Researchers for all the included studies reported on how they controlled for background diets during the intervention and how food was either provided or prescribed to participants under strict guidelines. In the studies in which food consumption was not directly observed, compliance was monitored by requiring the subjects to complete food diaries (n ¼ 2) 53, 54 or return all uneaten food to be measured (n ¼ 1). 52 For 5 of the 15 studies, reports on the nutritional analysis of the foods constituting the whole diets to ensure they contained the intended nutrient and caloric components were included. 41, 43, 48, 49, 52 Two studies analyzed diets using nutrient calculation software (ie, Xyris [Brisbane, Australia], 52 Food Processor Analysis System [ESHA Research, Salem, Oregon, USA]). 48 The remaining 3 studies did not report how their analyses were conducted. 41, 43, 49 Funding source For 10 studies, information on the funding source was provided. Funding sources included universities (n ¼ 2), 41 ,50 government agencies (n ¼ 4), 46 ,48,52,51 government agency paired with a private nonprofit organization (n ¼ 2), 37, 53 and industry (n ¼ 2).
42,47
Safety and adverse events
Of the 15 included studies, adverse events were reported for only 1 study: it examined the effect of high-protein meals on cognitive performance and stated that no adverse events occurred 47 ( Table 2) .
Analysis of food deprivation interventions
Five low-quality [42] [43] [44] [45] [46] studies and 1 acceptable-quality 41 study, with a combined total of 314 participants, most of whom were in their early 20s, investigated how food deprivation affected cognitive performance in healthy subjects. [41] [42] [43] [44] [45] [46] Five studies involved deprivation of various combinations of breakfast, midmorning snack, and/ or lunch over a single day. The effect of food deprivation was examined in comparison with no food deprivation, exercise or rest, caffeine or decaffeinated coffee, and even financial incentives [41] [42] [43] [44] 46 The sixth study used a crossover design to compare baseline performance with performance after 3 days of food deprivation, followed by food restriction of 500 kcal over 24 hours and with performance after 2 days of sleep deprivation (without a washout period between conditions) ( Table 2 ). 45 Memory. Three studies, which involved a combined total of 126 participants, examined the effects of food deprivation on memory. [43] [44] [45] All studies were rated as low-quality studies and had mixed results. The first study found no significant differences between food deprivation and normal diet. 44 The second study found that the breakfast groups and midmorning snack groups performed significantly better than the groups that did not eat breakfast or a midmorning snack on the first memory task but not the second memory task. 43 The final study only reported within-group results and found the food deprivation group experienced no significant changes over time. 45 Verbal fluency. Two low-quality studies, which involved a combined total of 64 participants, did not report any significant effects of food deprivation on verbal fluency. 43, 46 Attention and vigilance. Five studies, which involved a combined total of 282 participants, examined the effects of food deprivation on attention and vigilance. 41, 42, [44] [45] [46] The acceptable-quality study 41 found that the breakfast plus rest group had significantly poorer accuracy compared with the other 3 groups (no breakfast with rest, no breakfast with exercise, and breakfast plus exercise). The 4 low-quality studies 42, [44] [45] [46] had mixed results: 2 found no significant differences between the food deprivation versus no food deprivation groups. 44, 46 The third study found mixed results, with a significant difference between groups found for only 1 of the 5 attention and vigilance tasks, with favorable responses for the breakfast group. 42 For the final study, only withingroup results were reported with no significant changes over time for participants in the food deprivation group. 45 Simple reaction time. Three studies, which involved a combined total of 106 participants, examined the effects of food deprivation on simple reaction time. 41, 44, 45 The acceptable-quality 41 study found no significant differences between the breakfast and no breakfast groups. Results were mixed for the 2 low-quality studies: 1 study did not find any significant differences between groups, 44 whereas the other study's within-groups results found the food deprivation arm had significantly worse reaction times from 18 hours onward within 66 hours of food deprivation compared with baseline. 45 Complex reaction time. Two studies, which involved a combined total of 24 participants, examined the effects of food deprivation on complex reaction time 41, 45 with mixed results. The acceptable-quality study found results favoring the food deprivation groups for 1 of 2 tasks compared with groups who consumed food. 41 The low-quality study reported only within-group results and found the food deprivation arm experienced no significant changes over time. 45 Psychomotor performance. One low-quality study, which involved 82 participants, examined the effects of food deprivation on psychomotor performance. 44 The study found the food deprivation groups performed significantly worse than the normal diet groups on 1 task but found no other significant between-group differences.
Problem solving and reasoning. Two low-quality studies, which involved a combined total of 44 participants, examined the effects of food deprivation on problem solving and reasoning. 43, 45 Results for this topic were mixed as 1 study found the food deprivation group performed significantly worse over time (only withingroup results were reported) 45 and the second study found no significant differences between groups. 43 
Analysis of macronutrient manipulation in the diet
Two acceptable-quality studies 47, 48 and 1 low-quality study, 49 which involved a combined total of 83 total participants, investigated the effects of whole dietary patterns with high levels of protein on cognitive performance. [47] [48] [49] All 3 studies used different approaches to achieve a high-protein diet. One study provided 3.0 grams of protein per kilogram of body weight compared with 1.5 grams per kilogram in the usual diet. 47 In the second study, the percentage of energy coming from macronutrients was manipulated such that (1) the high-protein diet provided 56% of energy from protein compared with 15% for the control diet; (2) the highcarbohydrate diet provided 56% of energy from carbohydrates compared with 50% in the control diet; (3) the high-fat diet provided 56% energy from fat compared with 35% in the control diet; and (4) the control diet provided 50% of energy from carbohydrates, 35% of energy from fat, and 15% of energy from protein. 48 The final study, conducted during offshore training for sailboat racing, compared a high-protein diet with either of 2 high-protein supplements (powder or meat) with a standard diet ( Table 2) . 49 Memory. One low-quality study, which involved 12 participants, examined the effects of high-protein meals on memory. 49 The study, which involved exposing participants to a 33-hour sailing race, found the high-protein diet group maintained task performance significantly better than the standard diet group over the course of the study.
Attention and vigilance. Two acceptable-quality studies, which involved 71 participants, reported mixed results for the effect of high-protein meals on attention and vigilance. 47, 48 One study found no significant difference between the high-protein and usual-protein diet groups. 47 In contrast, the other study found the high-fat diet group was significantly faster and more accurate on negative decisions (but not on positive decisions) than the high-protein, high-carbohydrate, and control diet groups. 48 Complex reaction time. One acceptable-quality study, which involved 26 participants, examined the effects of high-protein meals on complex reaction time 47 and found the high-protein diet group had significantly faster reaction times and fewer errors compared with the usual-protein diet group.
Problem solving and reasoning. One acceptable-quality study, which involved 45 participants, examined the effects of high-protein meals on problem solving and reasoning. 48 The study's findings were mixed: no significant differences were found between groups for 1 task, whereas for the other task the high-fat, high-carbohydrate, and the control diet groups all made significantly fewer errors than the high-protein treatment group.
Global outcomes. One acceptable-quality study, which involved 26 participants, examined the effects of highprotein meals on a series of global outcomes measured by the Addenbrooke Cognitive Examination. 47 Again, results were mixed. No significant differences between groups were found for the components of memory, attention, visuospatial function, and language. However, the high-protein diet group performed significantly better than the usual-protein diet group in orientation and showed significantly improved withingroup performance over time in verbal fluency.
Analysis of high glycemic index versus low glycemic index diets
Two studies, which involved a combined total of 80 participants, compared the effects of diets involving a low-GI versus high-GI diet on cognitive function. 50, 51 In the acceptable-quality study, participants consumed either plain white wheat flour bread (124 g) or white wheat flour bread enriched with guar gum (179 g) to induce a highand low-glycemic response, respectively. The bread was consumed in lieu of breakfast on a single test day. 50 In the low-quality study, participants consumed a glucose solution of 50 mg of glucose in 450 mL of water either in the first 10-12 minutes of a 150-minute test period to replicate a high-GI meal or in 6 equal doses continuously sipped over 150 minutes to replicate a low-GI meal. 51 The studies only examined attention and vigilance (Table 2) .
Attention and vigilance. One acceptable-quality study found mixed results for attention and vigilance. The Working Memory test found no significant differences between groups at any of the 4 time points (75, 120, 165, and 210 minutes), whereas the Selection Attention test showed the low-GI group had significantly better accuracy (but not reaction time) than the high-GI group 120 minutes after the intervention; no differences were noted for the other 3 time points. 50 One low-quality study found the low-GI group performed significantly better than the high-GI group at 90 minutes on the Working Memory test but not at the other 3 time points (35, 120 , and 150 minutes after intervention). 51 During the Selection Attention test, administered 20 minutes after the intervention period was completed, the low-GI group performed significantly better than the high-GI group on accuracy but not reaction time.
Analysis of other whole dietary pattern interventions
Four unique studies that did not fit into a specific intervention category were included in this review. This group of studies consisted of single studies that involved small sample sizes of 16-33 participants.
The first of these studies found no significant differences between combat ration packs and freshly prepared food on any of the cognitive function tests administered. 52 The second study found no significant differences between a high-fat/low-carbohydrate diet and standard diet on memory but did report the high-fat/lowcarbohydrate group performed significantly worse over time compared with the standard diet group on 3 of 6 attention and vigilance tasks. 53 The third study found a high-soy group outperformed a low-soy group in memory but there were no significant differences in attention and vigilance and mixed results for all remaining cognitive outcomes. 37 The last study, which investigated the Mediterranean diet versus a usual diet, showed mixed results for both memory and attention and vigilance. 54 Further research is needed to ascertain the effect of these interventions on cognitive performance in healthy subjects (Table 2) .
DISCUSSION
Overall evidence synthesis
This systematic review revealed the majority of included RCTs suffer from methodological flaws, and adequatequality studies reported mixed results across the cognitive outcomes reported. Thus, no conclusions could be reached in support of the evidence for whole dietary patterns to help enhance cognitive performance in the populations studied. The studies examined were heterogeneous and their sample sizes were small. The interventions were dissimilar, the comparators were inconsistent, and the cognitive outcomes varied. Safety was only reported in 1 of the 15 studies. 47 Betweengroup results were mixed. Although effects of food deprivation were found on memory, attention and vigilance, and simple reaction time, they were often not statistically significant; the SC was in agreement that further research is likely to have an important impact on the level of confidence in the estimate of effect for these 3 cognitive outcomes. For other cognitive outcomes related to food deprivation, more research needs to be conducted before conclusions and recommendations can be made. Further research is also needed for the following intervention types: macronutrient manipulation in the diet, high versus low GI, and other whole dietary pattern types. No recommendations can be made concerning any benefit-to-risk ratio for the use of whole dietary patterns to help optimize cognitive performance (Table 3) .
Strengths and limitations
This systematic review has limitations. First, only RCTs published in the English language were included. Due to the nature of these interventions and outcomes, long-term observational research trials and epidemiological studies may be more appropriate for observing the effect of whole dietary patterns on cognition over time. The limited number of studies meeting the review's criteria may, in part, be because most studies on this topic are conducted as long-term cohort studies. For example, although plant-based diets are commonly studied, 31 only 1 such study involving a Mediterranean diet was identified. 54 Since this systematic review was originally conducted, a protocol for a RCT has been published on what appears to be the first trial to investigate a cause-effect relationship between the MedDiet and age-related cognitive function in a healthy older adult population (P65 years and over). 55 A second limitation is that, since this review focused on the optimization of cognitive performance for military mission-readiness, only studies that evaluated healthy adult populations were included. However, the authors acknowledge it is important to study the effect of whole dietary patterns on conditions relevant to military populations, such as diagnoses of anxiety, depression, and chronic pain, as well as other conditions, such as posttraumatic stress, suicidal ideation, concussions, and other traumas. There were limited data to suggest any significant effect due to whole diets on cognitive performance in healthy adults, but the present authors recommend examining whether changes in whole dietary patterns have an effect on cognitive performance in populations suffering from the conditions listed above, particularly when exposed to military-like situations. Presently, no RCTs in the English language appear to exist on this topic.
Gaps in the literature and research recommendations for the field
This systematic review revealed several research gaps. First, the included studies (n ¼ 15) covered a wide array of interventions and this heterogeneity made it difficult to summarize results and to make any recommendations. Further, the most common intervention was food deprivation (n ¼ 6). Combat rations obviate prolonged periods of food deprivation during most military operations, yet regular meals can be very haphazard over periods lasting days, weeks, or months. Skipping meals is also common in the general population under a number of settings and situations. Thus, while the effect of food deficiencies on cognitive performance may be of interest, this intervention would not be expected to lead to optimal cognitive performance. Therefore, other interventions that may help optimize cognitive performance for mission-readiness may merit more investigation.
Second, a majority of the studies were of low methodological quality, and several of the SIGN 50 33 criteria (ie, randomization, concealment, blinding, baseline similarities, and intention-to-treat analysis) were consistently poorly reported. Such methodological flaws indicate the possibility of bias and increase the risk of unreliable results. Although concealment and blinding procedures may not have been possible for some of these studies due to the nature of the interventions, the present authors recommend that future research adhere to reporting guidelines. For example, the Consolidated Standards of Reporting Trials Guidelines can improve scientific rigor in nutritional studies as in other clinical trials.
Third, reporting of STRICT-NE criteria was weak. Only 20% of included studies reported on the baseline diets of study participants. No studies reported on whether an independent analysis of the nutritional intervention was conducted. The authors recommend the use of STRICT-NE in future protocols to standardize reporting of nutritional elements. See the introductory report in this supplement for more details on STRICT-NE. 31 Fourth, adverse events were reported on for only 1 of the 15 included studies. Without adequate reporting on the presence, absence, and type of adverse events, it is difficult to assess whether an intervention's benefits outweigh its potential risks. Although it may be assumed that nutritional interventions pose no risks, benefits versus harms remain unknown without full disclosure of safety data and cannot, therefore, be assessed.
Fifth, many different outcome tools were used to measure cognitive performance, which makes it very difficult to compare results across studies. To increase Refers to the likelihood that future research will change the confidence in the estimate of the effect, adapted from the GRADE Working Group approach: 36 A, high confidence in the estimate of the effect; B, moderate confidence in the estimate of the effect; C, low confidence in the estimate of the effect; D, very low confidence in the estimate of the effect. b From þ2 (appears safe with infrequent adverse events) to À2 (appears to have serious safety concerns, including frequent and serious adverse events). c Options are strong recommendation in favor of or against (ie, very certain that benefits do, or do not, outweigh risks and burdens); no recommendation (ie, evidence is lacking to make any recommendation); or weak recommendation in favor or against (benefits and risks and burdens are finely balanced, or appreciable uncertainty exists about the magnitude of benefits and risks).
uniformity across outcomes within the military and at large, the present authors recommend that future research should standardize cognitive outcome tools, prioritizing those that are validated and sensitive to grades of cognitive performance in healthy people.
Sixth, only 4 studies exposed participants to military-like moderators other than food deprivation. Moderators expose participants to stressors that may disrupt or compromise optimal functioning. 31 All 4 of these studies exposed participants to some form of physical exertion: running on a treadmill, 41 outdoor civilian survival training while exposed to either food or sleep deprivation, 45 a 33-hour offshore sailing competition, 49 and a 12-day Royal Australian Air Force training exercise in the tropics. The present authors recommend that researchers conduct more studies in the future that involve the effect of whole dietary patterns on cognitive performance under stressed circumstances in a military-like setting. Specific recommendations are outlined in Box 1.
CONCLUSION
This review did not find evidence, based on the existing literature, that any whole dietary patterns were effective for increasing cognitive performance in healthy people. Moreover, healthy people tended to stay healthy during the studies regardless of these dietary interventions. Due to the small number of studies and the heterogeneity of the intervention types tested, further research needs to be conducted to determine whether certain whole dietary patterns have an effect on cognitive outcomes in healthy populations. Therefore, no recommendations can be made for any particular whole dietary pattern for a specific cognitive outcome at this time. Declaration of interest. The authors have no relevant interests to declare. The authors have not presented these data and information before in any journal or presentation and have no professional relationships with companies or manufacturers who will benefit from the results of this present study. Although the diverse stakeholders making up the SC and the SMEs contributed to the protocol development and provided input throughout the entire project, all analyses were conducted independently by Samueli Institute. All recommendations set forth were made collectively by the SC, SMEs, and Samueli Institute during the expert roundtable and are based on the results of the systematic review gaps that emerged.
Supporting Information
The following Supporting Information is available in the online version of this article at the publisher's website: Table S1 SIGN 50 quality assessment  Table S2 STRICT-NE analysis showing percentage of studies reporting on specific study criteria Figure S1 Flow chart of included studies Box 1 Future research recommendations for examining effects of whole dietary patterns on cognitive performance
Conduct observational research trials to further understand long-term consequences of the intake of whole dietary patterns, such as plant-based diets.
Examine the effect of whole dietary patterns on cognitive performance in populations who have conditions (eg, anxiety, depression, pain, suicidal ideation) or have experienced events (eg, concussions, other traumas, injuries, and post-traumatic stress) that diminish military performance.
Improve reporting of methodological criteria, STRICT-NE elements, and adverse events.
Standardize cognitive outcome tools.
Conduct studies on the effect of whole dietary patterns on cognitive brain function in military-like high-stress environments and situations.
